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HUNGARIAN EXPERIMENTS IN DEEP FREEZING FISH

Dr Gyorgy Lanyi

Lake Balaton, Hungery's greatest natural body of water, embraces an area
of 106,549 cudstral yokes and has long been exploited by a welledeveloped fishing
industry, Various proJjects are already in the planning stage to provide an in-
crease of fish through artificiel brreding and stockirg. However, we are still
Yar from fulfilling the requirements. The present fish catch in Lake Balaton
amounts to about 120 carloeds per year and averages sbout 40O carloads of "good
£ish" (pike, perch, sheatfish, carp, etc.). The "white fish," conslsting for the
most part of palatable vhiting and shad, amount to sbout 80 carloasda. The ma=-
Jority of fish found in Lake Blaton ere whitings.

Although much attention has been devoted to the exploitation of the famous
Balaton pike perch (fogas sullo), the large quantitles of the white fish have rot
been utilized properly. The boniness of thi3 fish has somewhat reduced the de-

mand for it, however, its meat which could be rendered pelatable for public cone
sumption through industrial processing, and use could be made of the waste products,
such as sceles, heads, etc., obtained in the course of processing the fish, 1Im
the past, the Lake Balaton Fisheries Enterprice attempted to utilize the mass of
white fish caught in Lake Balaton for the production of fish meal in the plant at
Fonyod. The %ish have also been sold at nominal prices to farmers engaged in
fattening hogs. Neither the inefficient method of producing fish meal, ncr the
irrational marketing of vhite fish as hog fodder at lower than cost prices can be
considered as benefiting the Balaton fisheries. T e attempts to erect scaling
rlants according to a foreign pattern and the establishment of a fish-paste manu-
fecturing plant at Siorok did not produce the expected results.

The lack of proteins, felt all over Europe, has focused attention on the cone
siderable protein resources of Lake 3alaton. The large amounts of fish found in
lake Balaton are in great demand not only for immediste consumption but also for
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the canning infustry which uses them for excellent fish conserves and marinades.

However, the fairly unpredictable results of Lake Balaton fish catches limit the

possibility of meeting increased demands., Unexpectedly large catches of fish are
followed by smaller catches. This situation, together with the tendency of fish

to deteriorate quickly makes a planned rish supply for canneries and the retail

market subject to almost insurmourntable difficulties.

The methods of refrigeration employed to date, such as using ice. have kept
the Balaton fish from deterioration for a very short time only. Keeping fish on
ice for many days may produce a damaging effect on the quality; the processes of
putrefaction may start, and the water o~ the melting ice, filled with injurious-
bacteria, may seep through the entire lot of fish and contaminate it. Moreover,
the operations connected with freezing fish by using ice > together with the time
renivad Por aurn orrrations, cuonot te considered economical when dealiing with

large quantities.

The foregoing considerations and the pirospects for increasingly greater yields
from the Lake Balaton fishery, with its increased importance for the fish pPro-
cessing industry, have induced the Balaton Fisherles Enterprise to concentrate on
the prcblem of preserving freshly caught fish by deep freezing. In the fall of
1950, experiments were begun in the experimental deep freezer of the Deep Freezing
Division of the Nationmal Agricultural Industrial Research Iastit.te, Istvan Varga,
mechanica) engineer, took charge of the research for the planning and execution of
these experiments , while Belsa Szelestey, supervisor of the Lake Balaton Fisheries
Enterprise, assisted the writer of this ar:icle in technological details.

The fish-freezing methods used abroad cannot very well be used in the Hungarian
economy because of the disadvaatages connected with them: they were designed to
andle large eamounts of marine fish and continuous operation is necessary,

Our experiments have been carried out in separately built experimental blest.
freezing chambers in the Agricultural Industrial Research Institute, where a tem-
perature as low 4s minus 42 degrees centigrade, accompanied by powerful air ven-
tilation, hes been obtained. Considering the guality of the frozen eubstances,
the results were excellent. Guided by economic considerations > ae well as operative
requirements, we came to the conclusion that thne blast.freezing equipment using the
turnel system developed by Soviet Engineer S. L. Gimpelevich was most suitable for

the domestic tish industry.

This equipment has been designed for the quick-freezing of medium-sized fish
(cerp, perch, whiting), but it can alse be used for the quick-freezing of other
food, such es poultry. It is well suited fer domestic requirements. The over-all
size of the equipment is 4.2 .3 4,1 x 1.63 meters. Small tracke pass through the
apparatus on which four carts can be placed. The Tisi Lo be frozen are placed in
these carts. The frozen material is discharged at the other end of the apparatus,
thus providing for continuous operations. The blowers, driven by two electric moters
can produce an air current of 6 mecers per second. Two heating elements, each of
10 kilowatts, are used for removing the ice deposited ou the cooling tubes. Ac-
cording to experiments made in the Soviet Union, medium-sized fish were frozen from
plus 5 degrees centigrade to mipus 10 degrees centigrade within 3 hours in ljempele-
vich's apparatus at a temperature of minus 20 degrees centigrade, with an air
current of 3 meters-per second. The quality of the frozen fish was good and the
freezing uniform, The degree of efficiency described in the foregoing may be in-
creared by properly edjusting the measurements of the equipment and by regulating

the output of the compressor.

There is a different method used abroad, expecially in connection with eels
(Friedrich, Douglas, and Donald), Experiment has shown us that in other respects
this methoa was most economical in the deep freezing and storage of large amounts
of fish caught in Lake Balaton, such as whiting and shad.
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Evperiments in which the requirements of the domestic market have been taken
into consideration showed the follcwing results:

RESTRICTED

I, DEEP FREEZING BY AIR

The following fish were received on 27 September 1950 from the Siofok plant
of the Ieke Balaton }isheries Enterprise, delivered by ice-equipped truck: (a) 20
whitings, gross weight, 3,80 kilograms, in a wooden box with erforated metal bottom;
and (b) 10 whitings, gross weight 3.00 kilograms, 2 carps, second grude, gross weight,
2,80 kilograms; one sable fish, gross weight 0.17 kilograms; aud one shad, gross
welght 0.26 kilogram-in a basket. .

.Aall of tne righ were freshly caught.

Preparation of Fish

The fish were placed in wire baskets, sprayed with water and cleaned. One of
the carp was gutted, the othexr was placed whole in the quick-freeze equipment after
a thermometer haed been inserted into the body. Th= gutted carp was a spawner which,
after the roe had been removed, was placed in a paraffined box and frozen separately.

One of the two perches was frozen without gutting, while four filets were pre=-
rared from the other; these were placed in a paraffined in the quick.freeze =quip~

ment.

The whitings in the perforated box were frozen together, while those in the
basket were frozen individually. 1In each cése o thermometer was stuck into one of
the whitings. The fish thus prepared were then placed separately on the shelves
of the carts, with the exception of the whitings received in the perforated box,

which were frozen together, one upon the cother, in the box itself.

Blast Freezing

The freezing vas done in the experimental deep freeze chamber of the National
Agricultural Industrial Research Institute. The refrigerant used was ammonia, A
poverful blower :zirvculated the air in the chamber.

Process of Blast Freezing

Temperature
(degrees centigrade)

In the

Freezing In the Body In the Dody
Stage Time Chamber of a Ccarp of a Whitin

(1.5 kg) ZO—,2_—)'—£ks
Begun at 1135 - 10 +5 +17
After 1 hr 25 min 1300 - 26 0 -3
After 2 hr 45 min 1420 - 37 ~ 5.4 - 30
Concluded at 1535 - b2 -~ 30 - k2
“3 -
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After Freezing - % . E

The fish were frozen hard and the thin whitings were especially brittle. %
White frost had settled on the surface of the fish; their exterior appeared very : &
attractive and appetizing. Lok

Glazing
The fish were imrmersed in a tank of water for 10 to 20 peconds and their -
surfaces were campletely covered by an ice layer within a few secunds.

I:valuation of, merimental Blaa‘c Freezinw

The reaulta were good. ‘nm +n’.‘,‘ :..;h '\.,nr: wu.8 congumed in the freezing pro-
cer-; o2 o u:uu.u:, the degree of efficiency was not satisfactory, especially
for 1arge amountg of £ish. A somewhat higher temperature (minus 25 to minus 35
degrees centlgrade) will anfice instead of the temperature of minus 42 degrees
centigrade obtained in thv final stage as shown above for continuous operation.
St111 better results are expected from the installation of blastafreezing nquip-

ment using the tunnel system (such as the Gimpelevich design).

Microscopie histological tests carried out after deeyp freezing have yleldel
the exrected good results. The cells and muscle fibers with transverse streaks
were found uninjured, in the thin whitings as well a8 in the more substantial bodles
of the carps. Only occasionally could minor wrinkles be seen, bub no laceration

or deterioration could be observed.

Freezing Storage

The glazed fish were placed on shelves separately, and the unglazed filets
and roe were placed in paraffined boxes, and kept et minus 20 degrees centigrade
without veatilation,

Storage began: 2| September 1950
Storage concluded: 16 January 1951
Duration of storage: 122 days

Record of Weight Loss

Weight After Quick-Freezing

(dekagrama )
After & months® Loags in

Unit of Fish Type Glazed  Unglazed Storage at -20°C Weight
1 piece Whiting 22.5 - 20.0 2.5
1 piece Perch 19.0 - 17.0 2.0

1 paraf- Sable gh

‘fined dox filets ) - 63.5 62.0 1.5
1 parafe

fined box Carp roe - 20.5 20.0 0.5

It will be seen from the foregoing that the loss of weight sustained in Storage
is minimal; in the case of glazed f3ish, it is restricted to diminution of the ice

layer.
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Externai inspection of the fish after freezing aund storage showed that the }
fish had the same, attractive, appetizing appecrance; the scales and fins were
perfect; there was no change in the color, nor any d.formation. The whitings
wrapped in the box were frozen together and the bodies bent.

Thawing Tests
1. At Room Temperature

On 16 January 1951, at 1145 hours, the fish were removed from the freezing

chamber and placed in a warm room. By 0815 hours, on 17 January the uniform, slow
thewing of the larger fish (carp, seble) was completed, Doon icwperature during
the thaving Lidceos: minimum 15.5 degrees centigrade; meximum 20.0 degrees centie

grode; the average temperature was 17.5 degrees centigrade., The body temperature
of carps when placed in the room was minus 20 degrees centigrade; at the conclusion
of tiie thawing process the temperature was 14 degrees centigrade. The temperature
in the whitinge went from minus 23 degrees centigrade to 16 degrees centigrade. The
fish lost rigidity in a uniform manner during the thawing process; there was no sub=
sequent change in color, their smell wes fresh, the gills were red, the epidermis
perfect. The thawed fish gave the impression of appetizing, fresh fish, the same
vag true of the unglazed filets frozen in paraffined boxes. On the other hand, the
delicate, moist carp roe was ruined during the freezing process.

2. Thawing in Water .
Whitings thewed in water showed the following reeults:

a. In continuously running tap water at 10 degrees centigrade; begun
at 1220, terminated at 1235. Thawing period: 15 minutes,

b. In standing water 10 degrees centigrade; begun at 1222, terminated
at 1255, Thawing period: 33 minutes.

'

c. Im afnnding water at 25 degrees centigrade; begun at 1232, terminated
at 1300, Thawing period: 28 minutes.

The quality of the fish after thawing was as follows: In the case of
(b) and (c) the exterior of the fish is less attractive than in (a). Especially
in the case of (c¢), heavy slime and subsequent discoloration were noticed. The
whitings assumed an intense red color; the fish were swollen. The beat resulte
were obtained by using running tap water. Uniform thawing in open air produced
fish of good quality, but running tap water assures the shortest thawing period.

Tagte Teat

The flavor of every deep frozen fish was uniformly suatisfactory, regardless
of whether or not it had been gutted, provided the thewing process took place uni-
formly at rcom temperature or in running tap water. The same was true of filets
frozen in paraffined boxes. The meat of the t'ish did not fall apart; it wae nnt
flaccid. It was solid to the extent desired, vompact and tasty. Several experts

agreed that the taste of the deep frozen experimental fish was similsr to that of
the special, freshly caught fish of lLake Balaton.

w5 -
RESTRICTED

Approved For Release 2002/08/06 : CIA-RDP80-00809A000700

umanecs e ST NE SRS
SR

— B TR T TR - T
eI A SR CRe




‘ Approved For Release 2002/08/06 : CIA-RDP80-00809A000700210084-1
l l”

| - | 25X1A
' RESTRICTED

| e I

\ II. FREEZING INTC ICE BLOCKS ’

The following operational disadvantages wvere observed in the air freezing

of whiting, shad, red-finned ruvdd, silver fish, etc., caught.in Lake Balaton: \; .
! (1) these fishirequired much space when spread out individually on the siiding . N
| shelves of the freezing equipment; (2) whitings, frozan together in boxes or in
\ masy aid not meel consumer requirements; (3) air-frozen fish required special

\ treatment in storirg and glazing; and (%) transportation and retail handling pre-

sented great difficulties in conne..tion with thin-bodied fisb, as they became very
brittle when frozen. )

Since the costs invmlvad 4n dasen frizzip

T82ing wese profioitive from an economic
viewpoint, we endeavored to work out a deep freezing process, with the above-men-

1 tioned disadvanteges eliminated, that would permit deep freezing of large quantities
I in an economical manner.

On 24 January 1951, 50 kilograme of fresbly caught whiting, iced in baskets,
i were deliversd by trucks to Siofok,

Among the whitings were a few shad, silver
‘ fish, and red-finned rudd.

Preparation

The fish were placed in lerge tenks, sprayed with Jets of wster while being
turned f>om sne side to the other, and washed. This operation can be performed
mechanically by suitable machipery., Then the experimental ice tray was immediately
f4lled with fish, The experimental ice tray consisted of an ordinary iron-plate
form used in the manufacture of artificial ice. It was 110 cepntimeters high, the

; upper end was 19 x 12 centimeters, slightly tapering downward. When empty, 1t

| welghed 8.5 knogmma. Sixty whitings, closely packed, having a total weight of

| 10.5 kilogramg were placed inside, The space between the fish was f£illed by pouring
i in 6.5 kilogrems of water, with the rasult that the ice cell had a total weight of

i 25.5 kilograns,

Quick Freezi.

The ice tray filled with fish and water was suspended in a tank in which &
solution of 30 percent calcium chloride circulated, and was quickly frozen by
means of a cooling c¢oil using an amonia refrigerant. Freezing started at 1155
| hours, with an ipitial temperature of minus 31 degrees centigrade. Freezing was
| completed at 1235 hours, at which time the temperature within the ice block was

minus 35 degrees centigrade. Thus, the freezing process required 40 minutes, in
i contrast to 4 hours for air-freezing.
l

; Storage

The ice tray was removed from the freezing liquid and placed in lukewarm
] water long enough to melt the surface of the ice block so that it separated from

the wall of the form, The ice block of fish was then stored in a chamber at
i minus 20 degrees centigrade. The block was easily handled and there was no need
I for special glazing.

| Thawving

l On 9 February 1951, the block of frozen fish wes thawed in a metal trough

| equipped with a drain pipe. Begun at 100C hours, the outer layers of fish became
i disengaged at 1230; the inner layers separated at 1300. Under running tap water
! the thawing process required about one half this time. Due to the shape of the

I narrow experimenteal ice tray, the lower layer of fish, packef from above, became
: detormed in freezing. Nevertheless, they recovered their original form after

| thawing., The epidermis was perfect, no discoloration could be observed

I

| . ' -6~
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Taste Test

The fish frozen in ice blockes had an excellent flavor; their meat was elastic,
firm, and satiafactory in every respect.

)
Technical Observations ‘ ‘

The difficulties encountered in £illing the experimental ice tray showed
that it was not suiltable for comrercial use. From & practical view point, &
freezing form about 110 centimeters long, 25 to 30 centimeters high, and 35 to 40
centimeters wide, appears to be most suitable. One of its longitudinal sides
should open in a manner similar to a box 1lid; thus, the fish could be placed in-
side in attractive rows, one next to the other, and ona vow above the othz~

8narial MPPorn feame ~hawi1a

of the metal form.

)

A [~
TS used w prevent the fish from freezing to the walls

Advantages of Ice-Block Freezing

1. By using this process, freezing can be carried out in the shortest pericd
of time, at the least possible expense.

2. Storage expenses will be reduced by eliminating the process of reglazing

and systematic controls, end better use of the existing storage facilities will be
possible by storing the ice in columns,

3.

4, Retailers can obtain the fish in specified weight in the form of ice blocks.
From the blocks the required amounts can be thawed from time {0 time,

The fish do not rub together and are not broken in transit.

In spite of all these udvantages, ice-block freezing should be employed only
for £ish having a relatively small body, while in the case of larger, more valu-
oble fish (sable fish, sheatfish, carp, etc.), as well as filets cut from large

Pish, the deep-freezing process using the tunnel method of air-freezing is more
suitable,

III. SOME PROBLEMS OF PLANT PLANNING

In our country the installation of a special deep freezing establiisiuscut for
fish would be worthwhile only at Lake Balaton and under government operation, for
the fist yield of other natural bodies of water and fisheries, of which only rela-
tively small emounts can be considered as suitable for deep freezing, can very well
be procesged by *he increasing numbar of decentralized municipal deep freezing es-
tablishments,

In the interests of processing fresh fish caught in Lake Balatcn,

i1t 1g desirable that a plant be established at Siofok, a centrally located for
fishing vessels,

Planning of an economicsal, continuously operated freezing plant using the

tunnel system /see appended figurg? would be the most suitable. In the case of
large amdunts of small fish, tanks utilizing an ammonia refrigerant and calcium
chloride baths should be adequate. This latter equipment could alsoc be used for

producing artificiel ice, vwhich commodity would play an important part in the food
supply of the southern Balaton district.

Storage facilities should be plannzd with coasideration for the fact thet the
pregent fish catch, aversging about 20 carloads per month (during the main season
of 6 months), is increasing from year to year. %Taking into consideration the pos~
sibllities of additional development, as well as daily marketing ccnditions, a
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deep frsezer capable of handling 60 carloads should be built. By marketing
headless and tallless fish, 30 to 4O percent more could be stored by the frozen
storage facilities. To make better use of the f1x 22ing equipment and storage
_facilities, the operations could be extended to include the deep freezing of
poultry, fruits, e¢te., whereby the stesdily increasing food production of the
pouthern Balaton district would be expended. There 1s no need to fear that these
food articles will absorb unpleasant odors, as is srronecusly believed by many

people,

Ewveporation considered injurious stops at the low temperature of minus 20
degrees centigrades which prevails in deep freezing instellations. The pro-
tection of fish can be increased to & still greater degree by means of glazing,
which forms & sealed ice layer around the fish dody.

Coiilicainn the possibllities of an increase in the domestic fish production
and the utilization of fish yields, the introduction of deep freezing promises
to become a significant step in the development of our fish economy.

/APpended figure follows.]
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Sections A-8B

Section
S 8
N
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Diagram of Quick'-Freezing Equipment Using the Tunnel System
Dgaigned by Soviet Engineer Gimpelevich
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